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AbstrACt
Objectives To assess the prevalence, clustering and 
sociodemographic distribution of non-communicable 
disease (NCD) risk factors in adolescents in Nepal.
Design Data originated from Global School Based Student 
Health Survey, Nepal conducted in 2015–2016.
setting The study sites were the secondary schools in 
Nepal; 74 schools were selected based on the probability 
proportional to school enrolment size throughout Nepal.
Participants 5795 school-going children aged 13–17 
years were included in the study.
Primary outcomes NCD risk factors: smoking, alcohol 
consumption, insufficient fruit and vegetable intake, 
insufficient physical activity and overweight/obesity were 
the primary outcomes. Sociodemographic distributions 
of the combined and individual NCD risk factors were 
determined by Poisson regression analysis.
results Findings revealed the prevalence of smoking 
(6.04%; CI 4.62 to 7.88), alcohol consumption (5.29%; 
CI 4.03 to 6.92), insufficient fruit and vegetable intake 
(95.33%; CI 93.89 to 96.45), insufficiently physical activity 
(84.77%; CI 81.04 to 87.88) and overweight/obesity 
(6.66%; CI 4.65 to 9.45). One or more risk factors were 
present in 99.6%, ≥2 were in 83% and ≥3 were in 11.2%. 
Risk factors were more likely to cluster in male, 17 years 
of age and grade 7. Prevalence of smoking (adjusted 
prevalence ratio (aPR)=2.38; CI 1.6 to 3.51) and alcohol 
consumption (aPR=1.81; CI 1.29 to 2.53) was significantly 
high in male, and in 16 and 17 years of age. Prevalence of 
insufficient physical activity and overweight/obesity was 
significantly lower in higher grades.
Conclusion Insufficient fruit and vegetable intake and 
insufficient physical activity were highly prevalent in the 
populations studied. Risk factors were disproportionately 
distributed and clustered in particular gender, age and 
grade. The study population requires an age and gender 
specific preventive public health intervention.
bACkgrOunD
Non-communicable diseases (NCDs) are the 
leading cause of death worldwide accounting 
for 71% deaths globally.1 Most of these deaths 
(31.5 million out of 40.5 million) occur in 
low income and middle income countries 
(LMICs) like Nepal.1 2 NCDs are also the 
major cause of morbidity and are responsible 
for devastating, long-term economic conse-
quences for individuals and households in 
LMICs.1 3 In Nepal, the rate of deaths due to 
NCDs is increasing; out of total deaths, NCDs 
were responsible for 60% deaths in 20144 and 
66% deaths in 2016.5 
Most of the NCDs have a causal link with 
behavioural and metabolic risk factors 
including smoking, harmful use of alcohol, 
low physical activity, unhealthy diets and over-
weight/obesity.6 Overweight, for example, 
contributes 44% of diabetes, 23% of isch-
aemic heart disease and 7%–41% of certain 
cancer burdens globally.6 Recent review arti-
cles indicate that NCD risk factors are highly 
prevalent among adolescents in LMICs. The 
findings showed that 13.6% are current 
tobacco users7; 25% indulges to episodic 
drinking8; 80% are physically less active9; and 
8.5% are obese.10 An accumulating body of 
literature suggests that early age exposure to 
behavioural risk factors increases the risk of 
developing NCDs at later ages.6 11 12
strengths and limitations of this study
 ► This study is the first to assess the clustering and 
sociodemographic distribution of non-communica-
ble disease risk factors in Nepalese adolescents.
 ► Respondents are the national representative sample 
of grade 7–11 school children in Nepal.
 ► Information collected from past events is subject to 
errors and recall bias.
 ► Study findings should cautiously be generalised to 
out-of-school adolescents.
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Clustering of NCD risk factors, on the other hand, 
multiply the risk of developing diseases and mortality.13 
For instance, the incidence of ischaemic heart disease rose 
from 0% to 40% as the number of risk factors increased 
from 0 to 5.14 Similarly, having hypertension in an indi-
vidual with diabetes was associated with a 72% increase in 
risk of all-cause death and a 57% increase in risk of any 
cardiovascular event.15
Likewise, risk profile and incidence of NCDs can signifi-
cantly vary with different sociodemographic factors.6 16 17 
In most countries, more boys than girls and more adoles-
cents aged 14–15 years than those aged 12–13 years were 
likely to be current tobacco users.7 Similarly, the preva-
lence of alcohol consumption was higher for boys than 
girls, and higher at age 14–15 years than at 12–13 years.8
A few of our previous studies discussed the clustering, 
and age, sex and geographical variation of NCD risk 
factors in adults.18 19 However, no information is available 
on the prevalence and clustering of NCD risk factors in 
Nepalese adolescents. Even scarcer is our understanding 
of their sociodemographic distributions in this popula-
tion. Therefore, this study aimed to assess the magnitude 
and distribution of five major NCD risk factors, individu-
ally or as a cluster, in adolescents in Nepal. This paper will 
have important policy implications in terms of identifying 
the at-risk population and implementing targeted inter-
ventions for primordial and primary prevention of NCDs 
among school-going children in Nepal. Furthermore, 
exploring clustering phenomena will facilitate the design 
of integrated approaches to tackle multiple risk factors in 
a cost-effective way.
MethODs
Data source, study participants and sampling
We used the data from the first Global School Based 
Students Health Survey (GSHS), Nepal conducted 
between 2015 and 2016. The cross-sectional survey was 
carried out in assistance of Centers for Disease Control 
and Prevention and WHO using globally standardised 
methodology.20 The purpose of the GSHS survey is to 
assess the health behaviours of adolescents globally using 
standardised procedures across countries.
The GSHS had the nationally representative sample 
of all school-going children in Nepal. The survey partic-
ipants consisted of a total 6529 school children selected 
from grades 7 to 11 of 74 schools throughout Nepal using 
a two-stage cluster sampling method. The number of the 
participants from grade 11 was comparatively small as 
only selected schools had upgraded themselves as higher 
secondary schools (school with grades 11–12). Details of 
the sampling procedure and survey reports are available 
elsewhere.21 Our study included 5795 of 6529 participants 
aged between 13 and 17 years.
Data collection
The GSHS survey uses the same standardised self-ad-
ministered questionnaires globally. The 58 core and 33 
expanded questions aim to collect different aspects of 
health related information including tobacco use, alcohol 
consumption, dietary behaviours and physical activity. 
To assess the NCD risk factors profile, we extracted data 
related to current smoking, current alcohol user, fruit 
and vegetable intake, physical activity, overweight and 
obesity for this study and redefined them based on the 
standard criteria.
The survey defines current smoking as smoking for  at 
least 1 day during the past 30 days.22 Similarly, current 
alcohol users were those who had had at least one drink 
of alcohol during the 30 days before the survey.23 The 
cut-off for sufficient physical activity was being physically 
active at least 60 min per day during the 7 days before the 
survey.24 Likewise, eating fruit and vegetable for five and 
more times per day was regarded as sufficient intake.25 
Overweight and obesity definitions correspond to the 
WHO criteria of +1 SD and +2 SD from the median for 
body mass index (BMI), respectively.26
Data analysis
We used the GSHS information on primary sample units, 
strata and sampling weight to construct the complex 
survey weight and performed data analysis using STATA 
software V.15.1 (Stata Corporation, College Station, 
Texas, USA). All estimates are presented with 95% CIs. 
Sociodemographic distribution and clustering of NCD 
risk factors are presented graphically. To better under-
stand the independent effects of covariates on risk factor 
clustering within individuals, we considered the number 
of NCD risk factors present in each participant as count 
data and applied multiple Poisson regression to report 
the adjusted relative risk (aRR) of having x number risk 
factors. We used the same analytical method for testing 
the differences in the prevalence of NCD risk factors 
and reported the adjusted prevalence ratio (aPR) across 
age, gender and education as suggested by Barros and 
Hirakata.27 A p value <0.05 is considered as statistically 
significant.
ethics
Prior to student participation in the survey, administrative 
permission from respective schools and informed consent 
from the student's parent were obtained ensuring volun-
tary participation, privacy and confidentiality.
Patient and public involvement
Patients were not involved in the design or conduct of this 
study, and nor were members of the general public.
results
sociodemographic characteristics
Of the 5795 participants, 51% were female. The majority 
of the participants were aged between 13 and 15 years 
(13 years, 23%; 14 years, 29%; 15 years, 23%) (table 1). 
Participants were almost equally distributed among 
grades 7, 8, 9 and 10, with the lowest representation from 
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grade 11 (2%). Mountain region had the highest weighted 
proportion of the participants (49.3%), followed by Hill 
(42.9%) and Tarai (7.8%). No statistically significant 
gender variations were observed in age, education and 
ecological region (table 1).
Prevalence and clustering of nCD risk factors
The prevalence of current smoking and alcohol 
consumption were 6.04% (4.62–7.88) and 5.29% (4.03–
6.92), respectively (table 2). The prevalence was 95.33% 
(93.89–96.45) in the case of insufficient fruit and vege-
table intake. More than two-thirds of the participants 
were not sufficiently active. The combined prevalence 
of overweight and obesity was 6.66% (4.65–9.45), where 
0.6% of the participants were obese. Nearly all partici-
pants (99.6%) had at least one NCD risk factor, whereas 
82% were with at least two risk factors and 11.2% with 
at least three risk factors (figure 1). A very small propor-
tion of the participants (2.4%) possessed at least four risk 
factors. Smoking and alcohol was present in 2.6%, insuf-
ficient physical activity and overweight/obesity was seen 
in 4.8% and insufficient fruit and vegetable intake and 
overweight/obesity was observed in 5.9% of the partici-
pants (figure 1).
Males were more likely to experience NCD risk factors 
than females (aRR=1.05; CI 1.01 to 1.09). Compared with 
the participants having 13 years of age, the risk ratios were 
greater than 1 for all higher age groups except 15 years 
one, but only 17 years of age was significantly associated 
with 8% increased likelihood of getting the risk factors 
(table 3). The adjusted risk ratio was significantly lesser 
in 8 (aRR=0.94; CI 0.89 to 0.98), 9 (aRR=0.92; CI 0.85 to 
0.99), 10 (aRR=0.88; CI 0.82 to 0.95) and 11 (aRR=0.89; 
CI 0.81 to 0.99) grade participants in reference to the 
grade 7 students. The NCD risk factors prevalence were 
not significantly varied with the ecological region.
sociodemographic distribution of the nCD risk factors
Gender disparity in terms of smoking and alcohol 
consumption was apparent (figure 2). Males were more 
than twice (aPR=2.38; CI 1.6 to 3.51) as likely as females 
to be the current smokers (table 4). Alcohol consump-
tion prevalence in male was also 1.81(CI 1.29 to 2.53) 
times than that of female. The prevalence ratios of insuf-
ficient fruit and vegetable intake and insufficient physical 
activity by gender were very small (table 4). Males also 
had a higher probability of being overweight and obese 
than females, but the difference was not statistically signif-
icant (aPR=1.39; CI 1.0 to 1.93).
With increasing age, the prevalence of smoking also 
tended to be high among the study participants (figure 2). 
The prevalence ratios of smoking of 14 years and 15 years 
to 13 years were 4.15 (CI 2.1 to 8.21) and 5.23 (CI 1.97 to 
13.88), respectively. The prevalence of alcohol consump-
tion for 16 years and 17 years were 2.56 (CI 1.25 to 5.24) 
and 3.17 (CI 1.35 to 7.48) times than that of 13 years. 
For insufficient fruit and vegetable intake and insuffi-
cient physical activity, the minimal difference across the 
age groups was observed (table 4). However, overweight 
and obesity had a tendency to decrease with growing age. 
The aPR for overweight/obesity in 17 years was 0.35 (CI 
0.13 to 0.96).
After adjusting gender, age and ecological region, 
education did not have a significant association with 
Table 1 Sociodemographic characteristics by gender (n=5795)
Sociodemographic 
characteristics
Male Female Total
P value n+ (%++) n+ (%++) n+
Age (in year)
  13 526 (46.91) 639 (53.09) 1165 0.07
  14 667 (46.41) 812 (53.59) 1479
  15 651 (48.78) 782 (51.22) 1433
  16 565 (54.5) 534 (45.5) 1099
  17 259 (52.56) 247 (47.44) 506
Education (in grade)
  7 500 (49.62) 488 (50.38) 988 0.59
  8 753 (49.50) 877 (50.50) 1630
  9 636 (49.90) 803 (51.11) 1439
  10 725 (37.58) 762 (62.42) 1487
  11 45 (49.0) 68 (51.0) 113
Ecological region
  Mountain 842 (49.02) 961 (50.98) 1803 0.76
  Hill 955 (48.75) 991 (51.25) 1946
  Tarai 884 (50.27) 1071 (49.73) 1955
Note: +, unweighted frequency; ++, weighted percentage.
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smoking, alcohol consumption and insufficient fruit and 
vegetable intake (table 4). However, there was a gradual 
decrease in aPR of insufficient physical activity by grade: 
0.93 (CI 0.89 to 0.97) in class 8, 0.86 (CI 0.77 to 0.95) 
in class 9, 0.8 (CI 0.74 to 0.87) in class 10 and 0.79 (CI 
0.65 to 0.96) in class 11. The combined prevalence of 
overweight and obesity was also significantly less in class 
8 (aPR=0.49; CI 0.29 to 0.83) and class 10 (aPR=0.47; CI 
0.25 to 0.89) compared with class 7.
The distribution of prevalence of NCD risk factors 
across three ecological regions remained almost over-
lapped (figure 2). In the regression model, none of the 
risk factors had a statistically significant association with 
the ecological region (table 4).
DisCussiOn
This study is based on the data from a nationally represen-
tative survey and assessed the prevalence, clustering and 
sociodemographic distribution of the NCD risk factors 
among adolescents in Nepal. The findings demonstrate 
the burden of NCD risk factors in Nepalese school chil-
dren and highlight a disproportional distribution of the 
burden across gender, age and education. This is the first 
nationwide study to explore the NCD risk factors profile 
in this population; however, the findings are restricted 
to only five major NCD risk factors: smoking, alcohol 
consumption, insufficient fruit and vegetable intake, low 
physical activity and overweight/obesity.
The prevalence of current smoking was 6.04 (4.62–
7.88) among the participants. This is considerably higher 
compared with that of 12–15 years children in other 
Southeast Asian countries such as India (1.1%) and 
Myanmar (1.7%).7 But, the rate is, by and large, consistent 
with the global status in current smoking, where most of 
the countries reported smoking prevalence between 4% 
and 11%, with an extremely low and high rate in Tajiki-
stan (0.7%) and Samoa (32.2%).7 It is worth noting that 
Figure 1 Clustering of NCD risk factors. Alcohol, current alcohol users; IFV intake, insufficient fruit and vegetable intake; IPA, 
insufficient physical activity; Smoking, current smoking. NCD, non-communicable disease. 
Table 3 Clustering of NCD risk factors by 
sociodemographic characteristics (Poisson regression 
analysis)
Sociodemographic 
characteristic
Mean of risk 
factors aRR (CI)
Gender
  Female 1.84 Reference
  Male 1.94 1.05 (1.01 to 1.09)*
Age group (in years)
  13 1.94 Reference
  14 1.92 1.02 (0.99 to 1.05)
  15 1.82 1.00 (0.97 to 1.03)
  16 1.89 1.03 (0.98 to 1.09)
  17 1.95 1.08 (1.02 to 1.14)*
Education (in grade)
  7 2.05 Reference
  8 1.91 0.94 (0.89 to 0.98)**
  9 1.85 0.92 (0.85 to 0.99)*
  10 1.79 0.88 (0.82 to 0.95)**
  11 1.88 0.89 (0.81 to 0.99)*
Ecological region
  Mountain 1.92 Reference
  Hill 1.89 0.99 (0.92 to 1.05)
  Tarai 1.85 0.97 (0.93 to 1.01)
*P<0.05; **P<0.01.
aRR, adjusted relative risk; NCD, non-communicable disease.
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the current prevalence is around two times higher than 
the national estimates measured among 13–15 years of 
age school children in 2001 (2.6%), 2007 (3.9%) and 
2011 (3.1%).28 The huge gap between the current and 
the previous findings suggests that despite a significant 
decline in tobacco smoking across the globe,29 the preva-
lence of current smoking is still on the rise in adolescents 
in Nepal. The downward trend in smoking prevalence 
was associated with an effective implementation of tobac-
co-free initiatives.29 As expected, our study also found 
that young males were more likely to indulge in cigarette 
smoking than females. Likewise, age was a significant 
factor associated with smoking, the prevalence rose from 
2.6% at 13 years to 10% at 17 years. However, this study 
did not find a noticeable difference in the prevalence of 
current smoking by education and geographical regions.
Similarly, this study found that 5% of the participants 
were current alcohol users. Southeast Asian countries, 
particularly Bangladesh (1.4%),30 Indonesia (2.5%), 
Maldives (4.9%) and Myanmar (0.9%) had a lower 
percentage of current alcohol users in adolescent age 
segment.8 But, the pooled prevalence of current alcohol 
users (25%) among adolescents in low and middle 
income countries is remarkably higher than the current 
study.8 No nationally representative study is available that 
can describe temporal trends in alcohol consumption in 
Nepal. However, evidence from outside Nepal indicates a 
recent decline in adolescent drinking globally.31 In line 
with the findings reported by a pooled analysis of GSHS 
data from 57 countries,8 the present study also demon-
strated that the prevalence of current alcohol use was 
higher among boys than girls, and higher at later age 
(16–17 years) than earlier (13 years).
Regarding the recommended amount of fruit and vege-
table consumption, the current and the previous studies 
revealed that insufficient intake is present in the almost 
entire population in Nepal irrespective of age, sex and 
other sociodemographic characteristics. Some of the 
previous studies reported its prevalence as 99% (nation-
wide),19 96.6% (rural),32 98% (peri-urban)33 and 97% 
(urban)19 based on different study settings in Nepal. 
Compared with our study findings, studies from other 
Southeast Asian Region countries such as India (85.1%), 
Indonesia (75.2%), Myanmar (83.3%), Sri Lanka (77.1%) 
and Thailand (67.1%) reported significantly lower prev-
alence of insufficient fruit and vegetable intake among 
school going children aged 13–15 years.34 The possible 
explanations for such widespread unhealthy dietary 
practice in Nepal could be the culturally diverse dietary 
behaviours, lack of awareness on potential benefits and 
limited access to fruit and vegetable,34 35 among others.
In the same way, low physical activity remained another 
concerning unhealthy practice among the study partici-
pants in Nepal. More than two-thirds of the participants 
(84%) were not as physically active as recommended. The 
finding is twice as high as the rate of the neighbouring 
country, Bangladesh (41.2%)30 and is also above the 
margin of global physical inactivity level in adolescents 
(80.3%).9 Hallal et al analysed data from 105 countries 
and concluded that 80.3% of 13–15 year-old children were 
doing fewer than 60 min of physical activity of moderate 
to vigorous intensity per day.9 Our finding on low physical 
Figure 2 Sociodemographic distribution of non-communicable disease risk factors. 
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activity level was much higher than was that reported in 
the Nepalese adults (3%).19 However, it is important to 
note that the physical inactivity in adults is defined differ-
ently: not doing at least 150 min of moderate intensity 
physical activity throughout the week.24 Unlike the other 
studies,9 19 our study did not find a significant variation 
in insufficient physical activity rate between male and 
female. On the other hand, this survey showed that the 
prevalence of physical activity increased with increase in 
age or grade.
Our study recorded lower prevalence of obesity 
(0.6%) than the global age standardised rate (5.6%).36 
A recent systematic analysis also showed Nepal had the 
lowest prevalence of overweight and obesity (4.6%) in 
<20 years boys among South Asian countries.37 None-
theless, the current combined prevalence of overweight 
and obesity (7.0%) was significantly higher than that 
of the 2006 estimates (1.0%) in Nepal.38 As discussed 
by NCD Risk Factor Collaboration team,36 like other 
low and middle income countries, Nepal is still going 
through the nutrition transition, and yet to experience 
the escalating burden of overnutrition in adolescents. 
Therefore, it seems to be high time to concentrate 
behaviour change intervention for obesity prevention 
in school children in Nepal. Furthermore, as children 
with normal BMI in early age have a lower tendency to 
be overweight and obese by age 15 years and later, it is 
prudent to launch such behaviour change strategies in 
lower grade children.39 40
Co-occurrence of two and more afore-discussed NCD 
risk factors was highly prevalent in the study participants. 
More than two-thirds of the participants had at least two 
risk factors. The most frequent combination of risk factors 
was insufficient fruit and vegetable intake and insufficient 
physical activity. The risk factors clustering was high in 
males, among grade 7 students and in 17 years of age. 
Co-occurrence and clustering of risk factors among study 
participants signify the importance of designing an inte-
grative intervention to tackle the multiple risk factors. 
Package of essential non-communicable disease inter-
ventions is an example of such cost-effective integrative 
approach for primary healthcare, which is being carried 
out as a pilot project in Nepal to deal with emerging 
burden of NCDs.41 But, there is a need for more adoles-
cents specific, evidence-based community or school-based 
interventions focusing on primary prevention of NCDs in 
school children in Nepal.
This study has some limitations. Responses that require 
to report past events or experiences such as fruit and 
vegetable intake during past 30 days, physical activity 
during past 7 days, can sometimes lead to recall bias. 
The possibility of the under-reporting in terms smoking 
and alcohol use cannot be neglected in school settings 
because of social desirability bias. Similarly, as the partic-
ipants were selected from school-going children, study 
findings should cautiously be generalised to out-of-school 
adolescents.
COnClusiOn
This study determines the extent of NCD risk factors 
burden among adolescents in Nepal. Findings suggest 
that NCD risk factors, particularly insufficient fruit and 
vegetable intake and insufficient physical activity are 
highly prevalent among the study population. This study 
shows that NCD risk factors are, individually or as a cluster 
disproportionally distributed across gender, age and 
grade, which indicates a need of age and gender specific, 
integrative health promotion strategies to forestall the 
impending NCD epidemic in Nepal.
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